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A prescription for better prescribing
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No-one knows the origin of the well-known prescription
sign (Figure 1), but an attractive hypothesis is that it is
derived from the utchat, or Eye of Horus, the symbol of
good fortune and healing used by the ancient Egyptians
and others (Figure 1) [1]. The sign of the utchat was
worn by Egyptians to give them the strength of the sun
and to maintain their good health, and it was inscribed
in documents to ensure their success. When we inscribe
its modern equivalent on a prescription we symbolically
give the prescription the seal of success. But are our
prescriptions always successful?

Unsuccessful prescribing takes several forms: under-
prescribing, overprescribing, inappropriate prescribing,
irrational prescribing, and prescribing errors.

Underprescribing is perhaps the most common of
these, and we are again reminded of it in this issue of
the Journal. In one of a series of four thorough reviews
of various drug treatments in elderly patients, Mangoni
and Jackson remind us that only a proportion of elderly
patients with stable heart failure receive ACE inhibitors,
despite good evidence of efficacy, and that those who
are treated often receive inappropriately low doses [2].
In another of their articles they suggest that elderly
patients should be given a statin regardless of their
serum LDL cholesterol concentrations [3]; but we have
previously published evidence that although prescribing
of statins is increasing they are still being under-
prescribed [4].

‘Postcode prescribing’, as it is known in the UK,
refers to variable prescribing in different parts of the
country. Muller ef al. in this issue of the Journal present
evidence that suggests that there may be international
variability of this kind [5]. They discovered marked
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discrepancies in a French hospital between the WHO-
defined daily doses of antimicrobial drugs and the doses
that were actually prescribed. This suggests that there
are wide differences between prescribing habits in dif-
ferent countries. It would be interesting to know if such
differences correlate with international differences in
reporting adverse drug reactions [6].

Prescribing errors are also common. Headlines like
‘Hospital makes 135 drug errors a week’ [7] (and of
those 135 errors 34 were potentially serious [8]) have
highlighted this, and we have previously published
information about prescribing errors, including, for
example, an epidemiological assessment of predictors
of such errors in hospital [9]. Inappropriate prescribing
and irrational prescribing also feature from time to time
in the Journal [10].

The UK General Medical Council’s document Tomor-
row’s Doctors [11] states that ‘graduate [doctor]s must
know about and understand the principles of treatment,
including . . . the effective and safe use of medicines as
a basis for prescribing, harmful interactions . . . [and] be
able to . . . write safe prescriptions for different types of
drugs’. Of course they must. So must any prescriber.

But both in the UK [12] and elsewhere [13] medical
students have said that they feel that not enough time is
devoted to therapeutics teaching. Our first prescription
should be to expose them and other prescribers to more.

Before prescribing

The word prescribe comes from a Latin word meaning
to write in advance [of giving a medicine]. But the actual
writing is a late event in the prescribing process. It must
be preceded by a number of other processes.

BrJ Clin Pharmacol | 61:5 | 487-491 | 487



I Editors’ view

Figure 1
The prescription sign (left) and the Eye of Horus (right).

First, the diagnosis must be accurately made and
underpinned by an understanding of the basic patho-
physiology. If a drug is not appropriately matched to the
pathophysiology of the disease the wrong choice may
be made. For example, one would not use digoxin to
treat atrial fibrillation if thyrotoxicosis was the cause —
a beta-blocker would be preferred; and although some
forms of hypokalaemia respond to spironolactone, oth-
ers do not [10].

Secondly, the prescriber must assess the balance of
benefit to harm of a particular form of treatment (i.e.
whether to treat at all).

Thirdly, practical matters related to the choice of drug
must be addressed; these include picking the right drug
from a range of alternatives (for example, an ACE inhib-
itor vs a beta-blocker, atenolol vs bisoprolol), designing
the dosage regimen, considering the susceptibilities of
a patient that might lead to adverse drug reactions, and
remembering possible interactions with other drugs,
including herbal formulations, and foods.

Lastly, the prescriber and patient need to discuss
the proposed treatment and its potential effects, both
beneficial and adverse, and the need for careful moni-
toring and dosage adjustment.

All of this demands a thorough understanding of the
pathophysiology of the problem and the pharmacology
of the drug, including its pharmaceutical, pharmaco-
kinetic, and pharmacodynamic properties, and how
those properties are translated into a therapeutic effect
via a chain of biochemical and physiological events
[14]. Add to all that a need to understand how to assess
the evidence on which drug therapy is based, and
a knowledge of, among other things, the effects of
co-morbidity, adverse drug reactions, and cost-
effectiveness of drug therapy, and it can be seen that the
task is formidable for even the best-trained prescriber.

Like marriage, prescribing is not something to be
undertaken ‘unadvisedly, lightly, or wantonly’.
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Non-medical prescribing

Traditionally, prescribing has been limited to doctors
and dentists, but in recent years this right has been
extended to nurses, pharmacists, and in some circum-
stances other health-care workers, as both dependent
and independent prescribers [15]. In the UK this has
been part of a Governmental effort to give patients
readier and more rapid access to medicines, and it has
also led to the system known as Patient Group Direc-
tions. In this system a nurse or pharmacist, working to
a plan described in a written statement formulated by
the prescriber, can supply medicines to specific types of
patients. This is not, strictly speaking, prescribing by the
nurse or pharmacist, but the distinction is a subtle one
and we do not yet know what the benefit to harm balance
of this system is in different circumstances. However,
some evidence comes from a paper by Lewington and
Marshall in this issue of the Journal [16].

Since 2000 levonorgestrel-only emergency contra-
ception has been available from UK pharmacists under
a Patient Group Direction; the scheme allows pharma-
cists to supply such contraception to women over
16 years of age without a prescription, and although it
is labelled as a form of supply, it can be regarded as a
form of self-prescribing, since any young woman of the
appropriate age and competence can obtain emergency
contraception on demand. Furthermore, since 2001
levonorgestrel has been available to purchase from a
pharmacist over the counter, although it is expensive.
Lewington and Marshall found that emergency contra-
ception was available much more quickly from pharma-
cies than from family planning clinics. They calculated
that this could mean a 10% increase in the number of
prevented pregnancies. However, they did not assess the
potential harms of this system. For example, if more
young women have unprotected intercourse because
they know that emergency contraception is available, the
total number of unwanted pregnancies could actually
increase. They might also refrain from using barrier
methods, exposing themselves to the risk of sexually
transmitted diseases. Even appropriate prescribing can
cause harm.

Guidelines and computerized prescribing

In recent years many types of guidelines have been
formulated to help prescribers choose appropriate ther-
apy for specific conditions. Some have been very suc-
cessful, such as the British Thoracic Society’s asthma
guidelines [17] and the UK Resuscitation Council’s
guidelines on Advanced Life Support [18]. The strength
of these guidelines has been that they have been issued
with the imprimatur of the learned bodies that have



formulated them, often on their own initiative. Other
guidelines, such as those formulated by the National
Institute for Health and Clinical Excellence (NICE) and
the UK’s National Service Framework, have been spe-
cifically commissioned.

However, a study published in this issue of the Jour-
nal has shown discrepant prescribing behaviour in the
Netherlands in relation to guidelines on the use of
statins; doctors adhered to the European guidelines,
which promote the treatment of high-risk individuals
whose 10-year risk of nonfatal or fatal coronary heart
disease exceeds 20%, and not to the Dutch guidelines,
which restricts treatment to men under 70 and women
under 75, in whom treatment is not regarded as being
cost-effective [19]. Although I would argue that the
European guidelines are not liberal enough [4], this
result suggests that Dutch doctors prefer to treat patients
whom they think merit treatment, irrespective of cost.
However, it implies that guidelines by themselves do not
necessarily influence prescribing behaviour.

Indeed, there is direct evidence that guidelines are
ineffective unless they are accompanied by either edu-
cation or financial incentives. For example, of 1471 US
patients with bipolar disorder, in whom a wide array of
psychotropic agents had been used, only one-sixth to
one-third were discharged taking medications recom-
mended by expert guidelines [20]. And in a retrospective
chart review of Canadian patients with acute stroke the
use of antihypertensive medications during the first
7 days was not in accord with recommended expert
guidelines, and there was considerable variation in prac-
tice [21].

In contrast, education about the use of guidelines on
prescribing nutritional supplements in the UK signifi-
cantly reduced total prescribing by 15% and reduced
inappropriate prescribing from 77% to 59% [22] and in
Australia the extent of use of antibiotics for upper res-
piratory tract infections prompted a study of an educa-
tional intervention based on prescriber feedback and
management guidelines [23]. There was a reduction in
antibiotic prescribing for upper respiratory tract infec-
tions and a more appropriate choice of antibiotic for
tonsillitis or streptococcal pharyngitis. However, it was
not clear whether this was the direct result of the edu-
cational intervention; other influences on prescribing
(such as participation in vocational training for general
practice, pressure from patients, and the perceived non-
applicability of general guidelines in individual
patients) probably also had important effects.

It is too soon to evaluate the potential impact of com-
puterized methods in prescribing. Computerized
reminders to physicians may reduce inappropriate pre-
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scribing [24, 25], and cost savings may be possible [26].
However, while some studies have shown reduced pre-
scribing errors [27] others have not [28], and studies
have not been powered to detect differences in adverse
events [27]. Furthermore, when computers are used to
aid in decision making, the warnings that they give may
be so numerous that prescribers become immune to
them [29, 30]. In one study the computerized provision
of patient profiles actually resulted in an increase in the
number of prescriptions of two interacting drugs,
although the durations of drug-drug interaction episodes
were significantly shorter; the authors concluded that
prevention of prescribing errors would require an edu-
cational or monitoring programme [31].

The main message from all this evidence is that to
improve prescribing we should begin with education.

Teaching good prescribing

The results of a study of how well final-year medical
students performed in a prescribing exercise suggested
that the root cause of prescribing errors was lack of a
knowledge base that integrated scientific knowledge
with clinical know-how [32]. The clinical section of the
British Pharmacological Society has developed a curric-
ulum that lays down guidelines for teaching safe and
effective prescribing [33]. It develops the premise that a
thorough understanding of basic principles translates
into good prescribing, and lists essential attributes for
prescribers under three headings concerning the use of
drugs: knowledge and understanding, skills, and atti-
tudes. This curriculum should form the basis of teaching
better prescribing at all UK medical schools, and else-
where could be adapted to local needs.

Computerized learning may also have a role. A few
years ago, interactive case-based and evidence-based
prescribing modules, adapted for computerized learn-
ing, were introduced into Australian teaching pro-
grammes for senior medical students [34], funded by the
National Prescribing Service, and following the tenets
of the World Health Organization’s ‘Guide to Good Pre-
scribing’ [35]. It includes the establishment of local
student formularies as a teaching tool, a concept that
could be extended to the training of junior hospital doc-
tors and other prescribers. The uses of problem-based,
computer-aided, and web-based teaching and learning
in other countries have been discussed in detail else-
where [36].

Teaching prescribing has become increasingly diffi-
cult, as drug therapy has become more complex and
errors more common [37]. A proper curriculum, taught
at the bedside or in the clinic by skilled practitioners
(because good prescribing habits should be reinforced
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by practical example), and supplemented by computer-
based material, properly funded, could help to mitigate
this. Special study modules in prescribing would allow
some students to expand their knowledge. Formal
assessment of prescribing ability in final examinations
would add incentive to the learning process. And
national prescription forms for hospitals would encour-
age uniform standards; this may come about when elec-
tronic prescribing takes root.

Who should undertake such a programme? If you
were to ask who should lead the way in teaching elec-
trocardiography, the answer would be cardiologists,
even though interpreting the electrocardiogram is a skill
that all doctors should acquire and one that all doctors
should be prepared to teach. Similarly, where prescrib-
ing is concerned, clinical pharmacologists should lead
the way. However, despite calls for increased numbers
[38, 39], there are still too few of them to undertake the
whole burden of undergraduate teaching in practical
drug therapy [40]. We should therefore be looking to
recruit and train enthusiastic physicians, general practi-
tioners, and specialist nurse prescribers to help. Clinical
pharmacists and pharmacist prescribers, in partnership
with clinicians, could also make a valuable contribution
[11, 41, 42].

Conclusions

Prescribing is difficult. It requires a thorough knowledge
and understanding of the pathophysiology of disease,
the pharmacological properties of the relevant drugs,
and the ways in which the two dovetail. No single inter-
vention can be relied upon to improve prescribing, and
a combination of interventions may be required [43].
However, education must be the kingpin. Here is my
prescription for teaching undergraduate medical stu-
dents and doctors and improving their prescribing:

K Education, to be taken as often as possible (learning
should be lifelong).
Special study modules, to be taken as required.
Proper assessment in the final examination, to be
taken once or twice.
A national prescription form for hospitals, to be
applied uniformly.
Guidelines and computerized prescribing systems, to
be taken as indicated (their roles and proper imple-
mentation are currently unclear).

Similar regimens could be devised for other prescribers.
Several institutions are interested in prescribing and
are active in different ways. In the UK these include the
National Institute for Health and Clinical Excellence
(NICE), the National Patient Safety Agency, and the UK
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Drug Utilization Research Group. However, they have
other responsibilities and interests, and there is no over-
arching structure to focus their efforts on prescribing.
A National Prescribing Council, like the National
Prescribing Service in Australia, could achieve
cohesion.

‘See one, do one, teach one’ runs the old adage. But
if we do not increase the amount of time we spend
teaching future prescribers, doctors, dentists, nurses,
pharmacists, and others, we may soon be saying ‘See
one, prescribe one, harm one’.
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